1. Introduction {#sec1}
===============

Optical coherence tomography (OCT) technology has demonstrated to be useful for assessing optic nerve and macular thickness in vivo after a traumatic optic neuropathy (TON), using retinal nerve fiber layer (RNFL) and macular thickness measurement respectively.[@bib1], [@bib2], [@bib3], [@bib4] Comparing both analyses, RNFL was documented to be the first damaged structure.[@bib5] However, the advances in technology allow the assessment of macular and optic nerve damage using ganglion cell layer (GCL) and Bruch\'s membrane opening-minimum rim width (BMO-MRW), respectively. Those measures have showed to be useful in glaucoma management,[@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11] but were never studied before in similar cases.

Our purpose was to evaluate longitudinally RNFL, BMO-MRW and GCL 12 months following one case with TON, starting the next day of the trauma. Similarly, we analyzed the progressive optic nerve atrophy with these measurements setting which is altered first in the course of optic nerve disease.

This case followed the principles of the Declaration of Helsinki and informed consent was obtained from the participant.

2. Case report {#sec2}
==============

A 53-year-old man attended the emergency room due to a strong trauma to the left part of the face, and reported progressive and severe visual loss through the left eye (OS).

Presenting visual acuity was 20/20 (Snellen) in the right eye and light perception in the OS. Slit-lamp examination revealed no abnormal findings and dilated fundoscopic examination disclosed a normal optic nerve with no apparent cupping in both eyes at the first moment but it developed severe optic disc pallor on OS during the follow-up. A pupillary examination showed a relative afferent defect in OS. Systemic, neurological and neuro-imaging explorations were unremarkable. He was treated with oral prednisone tapering in five weeks, without improvement, and was diagnosed with TON.

After the screening examination, OCT scans were obtained sequentially after the accident: weekly during the first month, biweekly during the second month, once the third month, and one last time one year after. The main purpose was to evaluate GCL, BMO-MRW and RNFL measurements following TON, to compare with each other for detection of progressive axonal loss and to find out which set of measurements is altered first.

The patient underwent scanning by Spectralis OCT (Heidelberg Engineering, Dossenheim, Germany) and Spectralis OCT Glaucoma Module Premium (GMP). GMP edition provides RNFL protocol (RNFL-GMP), BMO overview and BMO rim analysis that measures neuroretinal rim tissue using the minimum distance from BMO to the internal limiting membrane.

As represented in [Fig. 1](#fig1){ref-type="fig"}, nasal sector of GCL showed the highest damage during the follow-up, saving the first week after the injury. At that moment, the strongest reduction was observed in BMO-MRW measure (12.4% of reduction) whilst the only test that showed color map damage was RNFL, as displayed in [Fig. 2](#fig2){ref-type="fig"}.Fig. 1Optical coherence tomography (OCT) values of percentages of different measures during follow-up. X-numbers represented the number of the visit. Retinal nerve fiber layer (RNFL); Bruch\'s membrane opening-minimum rim width (RIM); ganglion cell layer (GC); Superior (S), Inferior (I), Temporal (T), Nasal (N).Fig. 1Fig. 2Left eye Optical coherence tomography (OCT) follow-up during one year. Left column: retinal nerve fiber layer (RNFL), Middle column: Bruch\'s membrane opening-minimum rim width (BMO-MRW), Right column: ganglion cell layer (GCL). A: (first week) color map RNFL showed temporal inferior sector damage, whilst color map BMO-MRW and GCL are preserved. B: (second month) color map RNFL showed damage in temporal sectors, BMO-MRW showed an inceptive nasal, central and temporal inferior damage and there was a manifest damage in GCL. C: (third month): color map RNFL reveal general injury in red, BMO-MRW had damage progression in almost all sectors and GCL showed some remnant of living cells in groups of green. D: (one year): color map RNFL remained similar, as BMO-MRW did, but there was even more GCL loss in the color map. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article).Fig. 2

Six weeks after trauma, RNFL and BMO-MRW reduction analyses were 42% and 36% respectively, while GCL thickness reduction ranged between 54% and 48%. Accordingly, based on the values after trauma, RNFL, GCL and BMO-MRW thickness reduction at 12th week were 48%, 63--66 and 41.7%, respectively. Thus, the sequence of examinations showed a marked and progressive decrease in all measures, especially in nasal sector of GCL since the second week after the injury.

3. Discussion {#sec3}
=============

Several studies have provided further evidence of direct employment of RNFL to assess axonal injury for glaucoma disease, optic nerve inflammation, demyelinating and compressive optic neuropathies.[@bib7], [@bib8], [@bib9] More recently, macular thickness measure was described as indicator of neural damage,[@bib10]^,^[@bib11] because retinal ganglion cells\' bodies and dendrites accounts for up to 40% of the thickness in the macular area in retina.[@bib12]

Regarding to TON, many studies have documented RNFL loss after eye trauma.[@bib13], [@bib14], [@bib15], [@bib16] Specifically, they concluded OCT shows RNFL loss earlier than scanning laser polarimetry (SLP), starting to decrease 20 days after the trauma.[@bib4] Macular thickness thinning has been reported lately. In one case, it was observed in conjunction with thinning of RNFL thickness[@bib4] whilst in another study, RNFL thickness reduction was greater and 2 weeks earlier than macular thinning.[@bib5]

In the present study, in addition to RNFL, we analyze BMO-MRW and CGL measurements, reporting that a sequential progressive decrease occurred after trauma in all the tests. Aforementioned studies showed that the RNFL damage started 20 days after trauma (Medeiros) or even more (). Nevertheless, herein we report that the damage could be demonstrated since the very first week after trauma using color map of Spectralis OCT GMP RNFL and number values of BMO-MRW. Thus, these techniques could be used to depict early damage in these cases, and stablish a visual prognosis and suggest a possible treatment as soon as possible.

In glaucoma studies, OCT-derived BMO-MRW analysis have provided significantly greater sensitivity[@bib17] and specificity[@bib6] than RNFL. Similarly, we report that the thinning was greater in BMO-MRW analysis than RNFL. However, GCL thickness showed the highest reduction, especially in nasal sector, during the follow-up, saving the first week. Hence, GCL might be useful to assess and follow the damage after optic nerve trauma. Nevertheless, this is only a case report and prospective studies should be conducted to properly assess this finding.

4. Conclusions {#sec4}
==============

These outcomes suggest all these scans might be useful to monitor the axonal loss after TON. However, BMO-MRW and color map of Spectralis OCT GMP RNFL might be used in the first week to detect early damage whilst GCL might assist during the follow-up.

Patient consent is signed allowing us to publish his pictures.
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